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Abstract: The present invention relates to DNA sequence 

coding for part or all of the heat shock transcription 
factor or heat shock factor (HSF) proteins derived 
from humans and Drosophila, and the proteins 
encoded by these sequences. The present invention 
also includes methods for detecting HSF in a 
biological sample. The presence of HSF in the 
nucleus of a cell can be detected with specific anti- 
HSF antibody reagents. The presence of such HSF 
proteins in the nucleus indicates a stressed condition 
including diseases. Furthermore, the presence of 
multimeric HSF in the crude or fractionated cell 
extract is indicative of a stressed state. 
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What is claimed is: 

1 . An isolated polynucleotide encoding a human 
heat shock factor (HSF) t wherein said HSF has a 
nucleotide sequence selected from the group 
consisting of (a) the nucleotide sequence as shown in 
FIG. 13 (SEQ ID NO: 31); (b) an allele of the 
nucleotide sequence shown in FIG. 13 (SEQ ID 
NO:31) which encodes a protein which retains the 
HSF function of the amino acid sequence shown in 
FIG. 13 (SEQ ID NO: 32); and (c) a fragment of the 
nucleotide sequence shown in FIG. 13 (SEQ ID NO: 
31) which encodes a protein which retains the HSF 
function of the amino acid sequence shown in FIG. 13 
(SEQ ID NO: 32). 
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A method for directionally cloning an insert DNA 
fragment into a target sequence using differential 
phosphorylation is disclosed, Monophosphorylated 
PCR fragments are directionally cloned into a 
monophosphorylated plasmid, Methods for 
directionally cloning non-PCR fragments into target 
DNA sequences are also discussed. 
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I claim: 

1 . A method for directionally cloning an insert DNA 
sequence into a target DNA sequence comprising: 

• generating a monophosphorylated target DNA 
sequence; 

• generating a monophosphorylated insert DNA 
sequence; and 

• combining said insert DNA sequence with said 
target sequence, wherein said insert sequence 
can ligate in only one orientation with respect 
to said target sequence. 
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Thermostable transaminase and aminotransferase 
enzymes derived from various ammonifex, aquifex 
and pyrobaculum organisms are disclosed. The 
enzymes are produced from native or recombinant 
host cells and can be utilized in the pharmaceutical, 
agricultural and other industries. 
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What is claimed is: 

1 . An isolated polynucleotide selected from the 
group consisting of: 



(a) a polynucleotide encoding an enzyme as 
set forth in SEQ ID NOS: 25-32; 

(b) a polynucleotide which is complementary to 
the polynucleotide of (a); and 

(c) a polynucleotide comprising at least 15 
consecutive bases of the polynucleotide of (a) 
or (b) and which hybridize under stringent 
conditions to a polynucleotide encoding an 
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